A Ca2+-dependent mechanism for the positive inotropic response to an increase in afterload in cat papillary muscle.
In cat papillary muscles, under control conditions (1.25 mmol/L Ca2+ bathing solution, 25 degrees C), increasing the afterload by switching from isotonic to isometric contraction elicited a positive inotropic response. Halving the bath [Ca2+] resulted in a percentagewise similar or greater positive inotropic response to increased afterload, while doubling the bath [Ca2+] reduced and caffeine abolished or reversed this response, indicating [Ca2+]i predictably influences it. Since it was markedly reduced by verapamil and unaffected by propranolol, the positive inotropic response to increased afterload was concluded to be largely due to increased Ca2+ influx, unrelated to catecholamine release, caused by increased mean muscle length over time owing to the changing from isotonic to isometric contraction. While at 25 degrees C, increasing the afterload caused a positive inotropic response at 12 to 48 stimulations/min, at 37 degrees C and at similar frequencies, a negative inotropic response occurred. This reversed to a positive inotropic response at 86 stimulations/min, well below the normal cat heart rate, suggesting an increased afterload would cause a positive inotropic response via this mechanism in vivo, as observed for years in intact mammalian hearts. Similarities between positive inotropic responses to increased afterload in isolated cardiac muscle, isolated hearts, and intact animals indicate all may be examples of the same phenomenon (Anrep effect).